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ABSTRACT 

This booklet is the final report on a project 
designed to determine the extent to which students in grades 2, 3, 
and 4 who were having particular difficulty in learning number 
concepts were not yet conserving number. A test of number 
conservation was given to all children assigned to the remedial 
group; 10 of the 23 were found to be nonconservers. The nonconservers 
were given special instruction using manipulative materials; five of 
these students were classified as conservers on the posttest. A 
simile: instructional treatment for grades 5 and 6 was developed, 
used, and found to be successful. Appendices to the report include a. 
copy , of the conservation test, a list of materials purchased, and 
copier of lesson plans and locally made activity sheets. (SD) 
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Of all the subjects taught at the elementary school level, 
mathematics is perhaps the most abstract of all. Many mathematics 
programs, particularly at the primary level, complicate the situation 
by presenting too formal a program too early for the majority of 
children. This was of particular concern to the staff at Harry Gray 
Elementary in Valleyview, Alberta. A number of their students at the 
grades II, III and IV were not responding to regular instructional 
programs aimed at developing number skills at their particular grade 
level. The mathematics program for these students was essentially that 
followed in the recommended textbook. 

It was agreed that a formal testing program would be administered 
to grade II, III and IV'students who were having particular difficulty 
coping with arithmetic concept development. If testing would indicate 
that students were not conserving numbers (PUget testing) then a 
completely new approach to instruction would be required. 

Reimer's (1968) conservation battery was selected to determine 
which students were in special need (Appendix J). Basically, the test 
measures the student's ability to conserve numbers (i.e., cardinal and 
ordinal). Those students who could not score 6 of the 7 subtests would 
be classed as non-conservers and the likelihood of success in formal 
mathematics is non-existant . Th.se students will require many experiences 
with manipulative mathematics at their individual level so as to gradually 
build upon their present state to a level at which they can better cope 
with higher level concepts. Test results id stifled non-conservers from 
grades two, thre^ and four (Figure 1). 
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Grade 2 


Grade 3 


Grade 4 


Conservers 


Non-conservers 


Conservers 


Non-ct.:'sr-rvers 


Conservers 


Non-conservers 


3 


2 


4 


6 


6 


2 



Total remedial group 23 
Total conservers 13 
Total non-conservers 10 



Figure 1 

A program was derived whereby students would be directed to process 
activities that would relate directly to the development of the concept of 
numbers, if that were possible. Figure 2 shows that according to Plagetian 
classification, these students would normally be grouped in the Concrete 
Operational Stage and thus be conservers. 

Student explorations were to fall in the area of classifying, sorting, 
ordering, matching, comparing, identifying, viewing and organizing. The 
main instructional mode aims at having students explore, manipjlate, design 
and create within each of the outlined process areas. To facilitate this 
mode of operation, the school purchased a collection of manipulative material 
(Appendix B). Each child was to attend the remedial sessions for three half- 
hour periods per week. Students attending these classes would return to 
their normal class periods for tne remainder of the normal mathematics in- 
struction. Teachers were encouraged to accommodate these students by 
providing success centered materials and by being less demanding of these 
individuals. One weakness of the program may have been in not providing 
more direction for home-room situations. 
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- Motor stage 
er to construct 



?rc-Operatior.al 

Transductivc 
(2-4) 

The object with development 
of language is crudely sumboli2ed 
by a thought process that can be 
kept in the mind. 
• no distinction between general 
and particular 



Intuitive 
(4-7) 

- thought processes governed 
by global perception 



Operational 
Concrete Formal 
( 7 - (11 - over) 

- reversibility of thought 

- conservation principle 

- capable of a limited form of 
reasoning if tied to concrete 
experience. 



Experiments to establish the child's concept of number 



/ation of quantity 



(a)' Continuous (liquid) 



(b) Discontinuous {beads} 



in vriddie container 
I into long, thin and 

co'rtc ine.:s, 

loun: lost or gained. 



t 



P';e-Or>erational 

(4 : s) 

/ 1 J to child ren in this stage the . 
tjuality of .liquid would very 
with shape -,f container 

(2) the number of beads will 
depend on shape of 
container 



(5-1/2-6) 



i-one correspondence (cardinal and ordinal) 



O o o o 



(2) 



il number 

^ fa • « " 
| I In., 



Samt number in (1) and 
(2) to this child 



(1) period of transition 
and elaboration 

(2) begins to conserve 
but a conflict between 
child 'i knowledge and 
his perceptions with 
latter dominant. 



O O O D O 

Capable of placing in 
one-to-one correspon- 
dence but becomes 
confused when chips 
are experimentally 
manipulated 



(6-1/2) 

(1) conservation established 

(2) number of beads same 
under any manipulation 



p o c^c> o 

B ff ® <£' 



The one-to-one correspondence 
is preserved under any 
manipulation 



^L d ^H n n ten 7 aU liS g ^ SWiated f f oni ttnaU t0 lar * e ln c ven steps. The child is asked to 
place the dolls and walking sticks so that the doil can easily find the stick that belongs to her. 



- This child finds it impossible 
to construct a series. 

- An Inability to grasp the 
rcvcrsabilicy inherent in 
seriable elements 



Fioure 2 



- Capable of setting up the 
one-to-one correspondence 
or ordering the dolls and 
sticks in sequence but lost 
when the one-to-one 



- This child is capable of 
ordering under any 
correspondence 



cwterowjdenp^lirffiniilmrtatPA. 
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Close Uai son between the school and the home was maintained so that 
parents were aware of the objectives of the program. No students would 
be included whose parents were not fully supportive of the philosophy and 
aims of the program. Various difficulties were encountered during the 
operation of the project. Materials were slow in arriving to the point 
where planning was made difficult. In addition, the program was offered 
by the Administrator of two schools. Many remedial sessions were cancelled 
or interrupted through no fault of the operator. Some students were ab- 
sent for the June testing session and because of the late June testing 
period, were not re-tested. 
RESULTS 

In June, all students who were classed as non-conservers were re-tested 
with Reimer's (1968) conservation battery. The re-administered test was 
considered valid because of the controlled interview situation. In the first 
testing, students-who made non-conserver responses were not corrected. A 
"thank you" closed each question segment regardless of the student's solution 
response, thus non-conserver responses were not corrected. 

Conservation scores in Figure 3 show individual student results in 
January and June, and the net improvement over the time period. Of the nine 
students who were re-tested, five were reclassed as conservers of numbers 
(6 correct responses to 7 subtests). Although this may not indicate great 
success, some aspects of the study were interesting. All but one student 
showed improvement, for example. The grade two's showed the greatest gains 
in that all became conservers of numbers. However, ume itself may have 
been the significant factor. This aspect was nee controlled. 
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Conservation Scores 





Testing 1 
f Januarv 75} 


Testing II 

f .1l mo l 
\ UU lie ) 


Improvement 


Grade 2 








Darcy Barry 


4/7 


7/7 


3/7 (conserves) 


Andrew Spencer 


4/7 


5/7 


1/7 (conserves) 


Leonard Reichert 


4/7 


7/7 


3/7 (conserves) 


Grade 3 








Rudy Minder 


4/7 


7/7 


3/7 (conserves) 


Muriel Badjer 


0/7 


4/7 


4/7 


Rodney Ratzlaff 


1/7 


1/7 


0/7 


Brian Mcknight 


1/7 


2/7 


1/7 


Barry Schultz 


1/7 


6/7 


5/7 (conserves) 


Grade 4 








Wayne Fjeld 


1/7 


4/7 


3/7 



4 students were absent for re-testing 



Figure 3 

Aside from the testing results, some encouraging comments from teachers 
were noted. Students showed real enthusiasm for the activity approach to 
the program. During visits to the program, students were enjoying their 
planned activities and were eager to linger after regular lessons. 

As a> result of this study, a teacher at the grade V and VI level de- 
cided to carry on a modified approach to remediation for students having 
difficulties in mathematics. 

In September of 1975 two- remedial groups were set up, one each at 
Grade V and VI. The primary objectives of these remedial groups were different 
from the previous study. Specifically, the intent at the upper level was: 
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1) to create a positive attitude toward mathematics. 

2) to provide successful and highly motivating experiences in 
mathematics, and 

3) to provide wherever possible a manipulative, explorative, 
discovery aporoach to the learning of mat.l concepts. 

The two classes met three times weekly, for a total of 1 1/2 hours of- 
remedial instruction per week. The classes concentrated on the numbers and 
operations and properties strands of the Tentative Outline of the Elementary 
Mathematics program. Instructional emphasis was placed on developing basic 
number understanding and facility with the four operations ( + , x ,,.-*-). 
Appendix D indicates the basic plan and lesson format used with the remedial 
classes. Liaison between the remedial and regular teachers, was maintained 
throughout the study. To determine who would particpate in the grade V 
and VI remedial classes, the 1974 edition of Mathematics Topic Test (Form 1, 
Uniyersity of Toronto) Number Theory was administered to the total- population 
grade V and VI of students. * 



Grade 5 



No. of Students 


% In Each Range 


Range 


9 


13% 


1 - 6 Low 


11 


16% 


7-8 Below average 


26 


38% 


9-12 Average 


15 


11% 


13-15 Above average 


8 


12% 


16-25 High 


69 


100% 


1-25 
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Grade 6 

No. of Students % In Each Range Range 

8 9.6% 4 - 7 Low 

7 . 8.4% 8 -1C Below average 

50 .60.3% 11-19 Average 

11 13.3% 20-23 Above average 

7 8.4% 24-34 High 

83 100% 4-34 

Figure 4 



Low anc below average students were included in the remedial treatment 
class. One grade V class, less members in the remedial class, were used as' 
a control group for the study. They would receive regular home room in- 
struction. Students chosen from the grades V and VI remediation plus the 
grade V control group, were given test no. 2, Addition and Subtraction of 
Whole Numbers and test no. 3, Multiplication and Division of Whole Numbers. 

Instructional program in the remedial classes was aimed at improving 
basic number understanding. Specifically, emphasis was given to place value, 
properties of numbers, number facts, basic operations, and problem solving. 
Wherever possible, games, novel number activities, models and laboratory . 
sessions were used as instructional mode. The remedial program operated for 
3 1/2 months and at the end of that time, an extensive re-testing program 
was carried out. Form 2 of the Mathematics Topic Test (number theory, 
addition and subtraction, multiplication and division) were used for this 
re-testing of remedial and control group of students. Although the test 
results were not subjected to statistical analysis, some test gains are 
rather interesting. 

o 10 
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Res ults 

The mot 1 vat ional effect 0 f the r ms program again was very positive. 
In fact* the objectives of having st. Jf-^r developing a positive attitude 
fron. being successful in a manipulative, explorative mathematics environment 
were real ized according to the teachers involved in the program. 

Students in the remedial groups made greater percentage gains than 
did those students in the control group who received regular classroom 
instruction. (Figure 5.) . 

The value of a remedial program is perhaps successful to the degree 
that it supplies individual students witn treatment for their particular 
difficulty within the subject. Testing results indicate that some students 
made substantial gains over the six months the classes operated. Two 
students for example made raw score gains of 11 points* which in percentage 
terms ranges around 300 per cent. Slightly less than half of the remedial 
students made point score gains of 100 percent or over. ' 

Having a special program operating in the school seemed to have the 
effect of increasing teacher interest and enthusiasm. The school itaff 
placed value on the project and as a result had a positive attitude toward 
research in the classroom. 
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A SUBJECT STANDING IN FRONT OF THE TESTING TABLE 
(Posed after he had been tested.) 

At the beginning of each session E verified some 
of the personal data "that had been collected for each S. 
This was followed by an introductory item which was 
designed to. Introduce S to the general format of the test 
items . S was asked to place the same number of red 
blocks in a row parallel to the seven blue blocks which 
E had placed on the table. As E pointed to the appropriate 
rows he asked, ,r Are there more blue blocks, more red blocks, 
or the same number of blocks in each row? 1 ' After S had 
agreed that there were the same number in each row, E * 
removed two red blocks and asked, "What about now? 11 . 



The two red blocks were then replaced and again E asked, 

"What about now?" E then proceeded with the test proper. 

i 

The entire session lasted about fifteen minutes. 

Scoring . As the .test proceeded, E circled S's 
response on an individual score sheet. (See Appendix B*-) 
In la, for example, L was circled if S sai<?' the longer 
(red) row had more blocks, Sh if S said the shorter (blue) 
row had more, and S if S said they were both the same. 
Unusual reactions and interesting comments warn noted on 
the score sheet as well. A correct answer was scored as 
one while an incorrect answer was scored zero. It was 
assumed that * : the present state of knowledge about 
conservation does not permit a much finer scaling of 
responses than the categorical procedure of assigning 
ones and zeros" (Sawada, 1966, p. 61). 

For those parts of the study in which the results 
of a single subtest are used, a one or a zero was given 
to the entire subtest. If S did both items of a subtest 
correctly he scored a one. If one or both of the answers 
were incorrect a score of zero was given. It was assumed 
that this method of scoring individual subtests would 
ensure that only those subjects who were definitely 
conservers would be labelled as such. 



APPENDIX A 
CONSERVATION TEST 



Introductory I tern 

Apparatus: 7 blue and 7 red wooden blocks each 
3/4 inch cube, 

E places 7 blue blocks in a straight row with 
approximately one-half inch spacing between blocks. 

"Now, you put just as many red blocks here (E indicates 
a line parallel to blue blocks) as there are blue ones." 

After S has completed the task E asks, "Are there 
.more blue blocks, more red blocks, or the same number of 
blocks in each row?" (Before proceeding, S must agree 
they are equal.) 

E removes the fourth and fifth red blocks. 

"What about now?"* 

E replaces the two red blocks. 

"What about now?" 



* 



If S fails to understand the problem whenever 
question is asked, the complete ques**or* with 
three alternatives is repeated. 



this 
the 



Subtest 1: Conservation of Number Less Than Ten 



Item la . Apparatus: Same as for the introductory 

item. 

The final arrangement of blocks for the introductory 
item is used as a'starting point for SuM:- 1« 

E spreads the red blocks to approximately one-inch 
spacings * 

"What about now? 11 

"Why?"* 

Item lb. Apparatus: Same as for la, 

E moves the red blocks back to one-half inch spacings. 
"What about now?" (S must agree to equivalence before 
proceeding . ) 

E moves red blocks into a close bunch. 

"What about now?" 

"Why?" 

Subtest 2: Conservation of Number Grea t er Than Ten 

Item 2a . Apparatus: 30 large wooden beads, 2 identical 
small jars, 1 larger jar. 

"Take a bead in each hand and drop them into these jars 
like this until all the beads are gone." (E demonstrates how 
the beads are dropped into the £ smaller jars.) 

* For some items this question may be changed to ''How do you 
know?" 



' "Did you drop more beads into this jar, more 
beads into this jar, or are there the same number of beads 
in each? 11 (S must agree to equivalence before proceeding.) 

E pours the beads from one jar into the larger jar. 

"What about now?" 

"Why?" 

Item 2b. Apparatus: 2 12-inch square sheets of gray 
paper on which 12 yellow one -inch square pieces of paper 
and 12 blue one-inch square pieces of paper are arranged in 
two concentric circles having diameters of 4 inches and 7 1/2 
inches respectively. 

"What would you call these things?" (E points to 
several of the small "squares".) 

"Are there more yellow (E uses S 1 s own term) , more 
blue , or the same number of each?" 

"Why?" 

Bistractor 

Apparatus: one saucer with 3 candies and one saucer 
with 4 candies. 

"Are there more candies in one saucer than in the other? 

"Would you like to take one of these (E points to 
saucer with 3 candies) and eat it?" 

"What about now? Are there more candies in here, 
more candies in here, or the same number in each?" 
... ■- "Why?" 

17 
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Subtest 3: Conservation of Number in an Additive 
Rearrangement 

Item 3a ^ Apparatus: 2 sheets of blue paper having 
dimensions of 9 M x 12", 16 Ritz crackers. 

"Sometimes when you are home you like to have a 
lunch between meals. Suppose your mother says you may 
have 4 of these crackers for a morning lunch and 4 of them 
for an afternoon lunch, (E places 8 crackers on one sheet 
of paper in 2 groups of 4.) But the next day you want seine 
lunches, too, and your mother says you may have the same 
thing: 4 crackers in the morning and 4 crackers in the 
afternoon." (E places 8 crackers on the second sheet of 
paper in 2 groups of 4.) 

"Are there more crackers on this sheet, more 
crackers on this sheet, or the same number on both?" (Before 
proceeding, S must agree to equivalence.) 

"But suppose that on this second day you, are not 
very hungry in the morning so you eat only one cracker and 
save all the others for the afternoon , (E transfers 3 
crackers from one group of 4 to the other group of 4, 
leaving a final arrangement of a group of 1 and a group of 
70 

"What about now? Are there more crackers on this 
sheet, more on this sheet, or the same number on each?" 
"Why? 1 ' 



Item 4 a , Apparatus: 2 identical jars with unequal 
amounts of colored water, 2 smaller identical jars. 

E places the 2 larger jars with water in front of S. 

M Is there the same amount of water in these 2 jars? 11 

E equalizes the contents to S's satisfaction. 

"Are they the same now? IT (S must agree that both 
jars have the same amount of water before proceeding.) 

E pours the water from. one of the jars into 2 
smaller jars. 

"Now, is there more water in this jar (E points to 
larger jar), more water in these 2 jars together (E points 
to the 2 smaller jars), or is there the same amount of 
water in both?" 

"Why?" 

I tern 4b . Apparatus: 2 identical larger jars with 
unequal amounts of puffed wheat, a smaller jar. 

E places the 2 larger jars with puffed wheat in front 

of S. 

fl Is there the same amount of puffed wheat in these 
2 jars? 1 ' 

E equalizes the contents to S ! s satisfaction. 

M Are they the same now?" (S must agree that both jars 
have the same amount of puffed wheat before proceeding.) 

E pours the puffed wheat from one of the jars into the 
smaller jar. 

19 



"Now, is there more puffed wheat in this jar 
(E points to larger jar), more in this jar (E points 
to smaller jar), or the same amount in both jars? M 

"Why?" 

Subtest 5: Conservation of Length 

Item 5a . Apparatus; 2 identical strips of gray- 
construction paper having dimensions of 6 n x 1/2". One 
strip is cut in two with a 4?° angle cut. 

E places the 2 strips of paper in front of S. They 
are parallel, coterminous, and about 1/2 inch apart. 

"Let's pretend these are 2 sidewalks. Is this 
sidewalk longer, is this sidewalk longer, or are they both 
the same length? 1 " (Before proceeding, S must agree they 
are equal in length.) 

"But what if I want to build this sidewalk around a 
corner like this? (E makes the necessary transformation 
with one part of the "cut" sidewalk*) Now, is this sidewalk 
longer, is this sidewalk longer, or are they both the same 
length?" 

"Why? ,: 

Item 5b > Apparatus: 2 identical sticks 6 inches in 

length. 

E gives the 2 sticks to S and asks, "Are these 2 
sticks the same length?" 



E assists S in placing the sticks parallel and 
coterminous. (Before proceeding, S must agree* they are 
both the same length.) 

E slides one stick to the left about 3/4 inch. 

?, What about now?" 

"Why?" 
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Appendix B 



SCORE SHEET 



TEST 


STUDENT 


Introductory Item 
(equipment) 


Student must succeed 
Score 


on this Item. 
Attribute 


Subtest 1 

- 7 red blocks { 

- 7 blue blocks 


(b) 


u 
0 


1 

1 


Number 


Subtest 2 

- 30 wooden beads 

- blue and yellow squares 


(a) 


0 


T 
1 


N • 10 


Distractor 

- 2 saucers 

- 7 candies 


(a) 


0 


1 


Number 


Subtest 3 

- 2 blue paper 

- 16 Ritz crackers 


(a) 


0 


1 


Number 


Subtest k 

• - 2 large and 2 small jars 
of colored water 
- puffed wheat 


(a) 
(b) 


0 
0 


1 (water) 
1 (cereal) 


Quantity 


Subtest 5 

- 6" x 1/2 M paper straws 


(a) 
(b) 


0 
0 


1 
1 


Length 



Append ix C 
Budget 



From Algonquin Publishing 

Printed 

Using Cuisenaire Rods 
by Davidson 

Graphs and the Chi Id 
Frederique and Papy 

Mathematics and the Child I 
Frederique 

Introduction to Creative Education 
by Arno Stern 



$6.95 



$5 50 

$14.95 
$9-50 



Geoboard Classroom Kit 
by Truett 

Cuisenaire Rods 

10 colours - 200 of each 
10 x $2.00 

Poly Math Cubes 

Logic biocks - large size 



$48.00 

$20.00 
$12.50 
$9-00 



From Moyef 
81-3592 

81-^528 
81-^32 



Wooden beads-500 assorted forms 
6 colours 

Wooden pegs, 6 colours, 1000 

Peg boards (plastic) 
15 x $1 .20 



81-5816 Plain cubes (100) 

Modern Computing Abacus 

2 x $7.25 

8 1 — '» 1 12 Enlarged place value sticks 

3 x $i». 15 

81-3032 Five Day Temperature Chart 



$22.50 

$5.65 

$18.00 
$5.35 
$15.50 

$12.^5 
$7.50 
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81-1240 Capacity measures (metric) 

661 Large Displacement can 

2 x $2.45 

81-4824 Adjustable Counterbalance Scales 

81-0712 Practical Scale 

81-0716 Hook spring balance 
10 x $1.70 

81-2030 Set of metric iron masses 

81-7205 Metric olastic masses 

5 x $2.85 

81-0584 Metric primary shapes 

81-2448 Coloured gummed area paper 

1 package 

81-3528 Metric pin board 
4 x $4.25 

81-8528 Circle pin board 
20 cm. diam. 

6 x $K65 

81-4050 How to measure 
Package of 10 

81-2232 Metric Trundle Wheel 

81-2284 100 cm- measuring tapes 

2 boxes x $3.25 

81-1440 Modern Math Numerals and Symbols 
2 kits x $5.10 

8I-9I36 Mathematical balance 
Extra weights 

81-3800 Mirror topic 

8I-2696 Tangram puzzles 

81 -I608 Construct-o-straws 

From Scholar's Choice 

873531 Diennes Logic Block Set Handbook 

81 52B162 Orbit ~ Liftoff 
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Oc.te OCT. 6 



1 . I.::; sc.; v*>.,o:.i 



- multiplication basic facts, driM« 
subpoint simple addition skills 



paper 
penc* 1 s 



Yes char Clari if icati on 

write out times tables and 
by finding the sum of the 
gidits look for patterns, 
eg. 9 

18 - 9 

27 = y 

etc. 



3. Si::t'-?n^ Acini'.*' ~ as a hove. Play ping - pong. Play buzz, 



".^XliilljJILl - Good. Great deal of enthusiasm generated, Brian Hess 
Patrice show very slow work. 



OCT., 14 



1. I? 




!) Further familiarization with Cuisnaire rods. 
2) Using rods to describe addition & subtraction 
operations. 



2. 



;i?;it) 



TcwC^G 1 " Cits i i t jn 



Cuisnaire rods 



review meaning of equation 



• review addition statement 

- introduce subtraction statement 
I wi th rods 

- casual introduction of addition 
subtraction relationship & comm- 
utative principles. 



Stiii 4 ?*- Activity 



a) Ih 3 minutes make as many combinations (add) that yield 5 (yellow) 



rod. 



b) Find subtraction statements that yield answer cf 5. 



Addition principle grasped well 

Considerable difficulty grasping subtraction. 



Ltete OCT. 20 



1) Basic mul tipl ication facts 

a) knowledge of 

b) introductory work with 

2) Relationship between mult. 5 division 



,^5 son resign 



Overheads 

1) these are - these arerv^ 

2) patterns 

3) find the missing ff 
Mul t. Rockets - 

5 - 9 



Teacher Clarification 



stress reciprocal relation of 
division and multiplication. 



* - Mj^* n A_ .".Cul'vi^y " Do mult, rockets as quickly as possible. Find 

patterns on overhead 1) & 2). Find missing factor, then product 
on overhead 3) . 



" Doin 9 multiplication tables took some time but most 
were accurate. Follow up activity make own overheads like 1) 
and 2) or 3) 

GRS: two students have no response to missing factors despite 
ease of questions. 
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Oct ^ 28 



Practice multiplication facts from 1 x1 - 6 x 6 



l—.s^fl resign 



d i ce 
paper 
penci 1 s 



explain gsme 
of pig 



v. 



3 • S_tug;.<_«^ fat, '<yiti 



Play Pig 



Enthusiastic - Addition skills also practiced. 
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Da*.e Oct. 30 



Further practice multiplication and addition skills 



2. Lesson Pes. cm 



dice 



Teachfe** • £1 ft r i f i c t i on 

introduction of class game 
variation for Pig. 



;;. f't^'/mi: Aclivftv 



On blackboard keep own score ( this allows teacher to note 
who is having difficulty with the facts ). 

Ping p opg 



Still some difficulty experienced by all but Reg Holland. 
Mostly with sfx times table. 
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1. J? S ^.VV-, 

Multiplication and Division facts. 

balance scales 
(from SRA kit and 
borrowed from primary) 



» 



Student A ctivit y 

^ ^ 

Students place a weight on the scale. Other students attempt 
to balance !t. Groups of 2 each with beam. 



4. Evalua tion 

Good activity. At first great difficulty was experienced but 
with practice most were ab*le to balance 1 - 9 facts by the 
end of the period. 



f)av.(. Nov. 7 



i 



3i 



Date Nov, U 



1- !r r ':.^-^i 'i-j-.V.:?. 

Mult, basic facts. 



flash card dri 1 1 - 
The Winning Touch, 



Teochsr Clarification 



Stuc 1 - f£ f\cti >U.y 

Students are flashed a mult, fact - if they get fact, they 
keep card. Each student is given a fact in turn until all 
facts are given out. Winners ( ie, those wi th most cards) 
play winning touch. Others. redo drill with new ones. 
Circulate each time so all play winning touch. 



Good. By reserving unknowns there is a stimulus for stu- 
dents to remember "mi stakes" for the next time. 
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•\ ^ NOV...25 

Multiplication and Addition and Division 
Ike of ( ) 



f j? j;V;ia t *' fo e 1 {re nt 

Domi noes 
Bi ngo 

(Chinese Puzzle) 



jjcachCT Clfe rif } c? l i on 

On individual basis use 6 

or 9 dominoes to check abiUty 

to mul tiply. 



Stud ant' /\cti^K^ 

Bfngo, and Chinese Puzzle. 



4. -Cvalm ir.w 

Only Russel advanced to Chinese Puzzle. 

Sum of 3 products ( one digit x one or two digit ). 



3 3 



Using cuisnaire rods to show fractions. 



v ; r* 1 ' F-,:.' \ \y^nX) _ ^ Tea cher Clarific ation 

cuisnaire rods. ■ 
student activity cards ' 
set 9 A - F j 



Avt1vi : i % C 
Using the rods work through the 
group, when finished F continue 



activity cards A - F as a 
at own speed through - P. 



Some experienced trouble before F but others were able to 
work on their own. Good interest but should not be cont- 
inued in next period, change of pace required. 
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ViULTIPLICATION FACTS 
01 AGNOSTIC SPEED TEST 
100 combinations 



NAME 



DATE 



SCORE 



3x1- 


5x8- 




1x0- 


4x3 


6 x 3 * 


9x3- 




7x5- 


2 x 1 


6 x 1 * 


2x6- 




1x7- 


6x6 


8x3 = 


2x0- 




4x4- 


3x0 


7x8 = 


9x7- 




1 x 5 - 


4x8 


5x6- 


0x2 = 




4x6- 


6 x 0 


7x4- 


5x2- 




9x4- 


8x8 


8x9- 


0x1- 




9x6- 


,6x4 


1x9 = 


6x5- 

t 




1x4 = 


9x2 


5x5 = 


0x6- 




9x0- 


4x0 


5x1 = 


5x9 = 




4x2- 


3x7 


8x4 = 


2x8- 




8x2- 


2x7 


7x0- 


0x5- 




9x1 = 


2x3 


8x5 = 


1x3- 




7x3 = 


2x2 


7x9- 


5x0- 




4x1 = 


0 x 4 


8x7- 


5 x 7 - 




8 x 6 - 


4x7 


0x0 = 






3x4- 


2x5 


0x3 = 


3x6- 




1x1- 


9x6 


3x8- 


7x3- 




3x3- 


4x5 


5x3- 


7x1 = 




7x7- 


6x7 


9x9- 


5x4 = 




3 x 2 - 


0x8 


8x0- 


1x6- 




9x8" 


2x9 


1x2- 


3x9- 




3x5- 


6x2 


4x9- 


1x8- 




6x9- 


7x2 


8x1 = 


0x7- 




6x8- 


0x9 
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V- _.' ; J. r l. -lifL- " /r^me is played r>y two neoolo wi th one 

: " ■ >'. 'ITU, Th-" oDject in to be the- firnt pernon to ncore 
;0'» or r<"<- point:; by adding the tofiln on the dice. The; 
pl-iy^r?" • <k:e turnn rolling the dice, but may roll as many 
t;r»n'f mi n row an they winh. Therefore i.t is possible for 
;i ;-i iyor *o .score ICO or more peinti: in one turn- However 
■ i::'.ri; T any one turn, if a player rolls a one on either die, 
he lore?: ^ 1 3 count for that turn. II he rolln a one on b oth 
d\^o % h*j lonec 3ll of bin count and starts a/*ain at zero. 

?r>r! V ari - ti on - Thin p;ame in played the whole clans with 
th^ tmrher rolling the dice. The object in to ncore the 
mont poin*s in ten roundn. The teacher rolln the dice until 
a or.p rhowrs at whicn time a round in over. The students ke<* 
their own scores. They try to ret the hip.hent ncore during 
earh round and record it before a one occurs. If a one occu 
before th»y have recorded a score, they must record a zero 
for th^t round* Once a student wri ten down a ncore for a 
round, he In iror.en for the remainder of that round. iie 
berinr ;>lay a^ain during the next round. The only time a 
one don., not r.top n round in ii it happens on the first roll 
Play the Fame for ten rounds and the pernon with the highest 
ncore in the winner. 
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B*?or« ch'tdmn are required to menroiizo multiplication fvcit beyond 
5 x 5, they should have i *uch expertise* in visualising the products aw 
rect3n.7u.ar arrays. The p.;ga on the lei: and the L-shaped p ; eoe to be 
cut from the lower right of this page form a model for finding these 
f3Cts. Notice that there attf 25 circles arrj 25 stars in each region of 
tho MAGIC MULTIPLIER. 



To find 6x7, place the 
L— shaped piece so 6 rows and 
7 columns (or 6 columns and 
7 rows) appear as shown : 







c 




; * + * ^ i *t ; 


* 




H 


1*1 


1 * ^ * ^ ■* ■ * i 






U 


!* : * 


• 






ioi 


y * . * x ; -* 










!"-■; • iV • * 1* 








i®» 


V© Wc 








! -1 
yr j 




i 






; k i 










J*l 
















■ * ■ 















The 5x5 array of Stars M 25 

Two columns of Circles 10 

One row of Circles 5 

Two more Stars 2 



Ci»t out this L-shaped piece 

7 ! 6T1 



i 4 I 3 I 
PROPERTY OF 



rr 



10 



9 



8 





42 


4 


Try to find 8x7 using the 




above method: 




3 


The 5x5 array of Stars = 


25 










Three rows of Circles 


15 




Two columns of Circles 


10 


2 


Six more Stars 


6 






56 


< 



39 
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MAGIC MULTIPLIER 



K 


A 


A 


A 


A 


! O 


i 

I V • 




s 

1 




K 


/s 


1 A 

j A 


/\ 

1 


! O 

i 

/ 


< 


\ f \ i ■■ \ 
\ \ j \ \. j 

\ \ 


i 

1 1 
£ * 


a 


v 

' ' ' 


i i 

i ^ 


/< 




I o 

• 


! C .) 

: 


1 


if 


A 


A 

f\ 


A 


rr 


j 

/ \ 
U 




L« w 


\ ' ~' 


i -\ 

1 \ ^ y 


t 

I 

I 


K 

/< 




i ^ W 
A 




A 


I 

■ \ 

\ I 


i 

.t* 


/ \ 




1 

! 

1 ,'' \ 
/ 




O 


o 


o 




A 


A 




A 


4 


O 


o 

! 


r 




0 


o 


J 




— i 




/\ 


p 


0 




o 


o 


A 


/< 




A 


\ 




O 


O 


o 


o 


A 


izl\ 






i* 1 

A | 




0 


o 


o 




A 






A 
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f FACTOR ROCKET GA^ES 

Rules for Grime One 
1. Three to six players may participate. 

\2. A rocket dispatcher is selected (usually the teacher or the winner of the previous game). 
3. The dispatcher conceals alt 25 rockets from the participants. 

•4. The beginning participant is selected by some random method and play continues clock- 
wise. 

:15. On a player's turn he identifies a number (1-25) and the number of stages for its Factor 
.Rocket. If the player can correctly give the number of stages and each stj*ge (pain of 
factors)/ he is awarded the rocket. He displays this in front of him where others can 
see it. If he makes a mistake, his turn is concluded and the dispatcher retains the 
rocket. (PlayeiS should have pvncil and paper available for calculating.) 

6. Play continues until all rockets are awarded. The playor with the greatest number of 

/ rockets wins the game. 

Rules for Game Two 

f Game Two is essentially the same as Game One with e different set of rockets. The 
rockets needed for this game are ail listed below. 

Rockets Weeded for Game Two: (For multiplication through 9x9 * 81) 

f#i" • 

:. r ' In addition to the rockets needed for Game One: 

i 



Number of Stages 


Number of Rockets 


Nose Cone Names 


fa:. ■■ 

if' Two 


13 


29, 31. 37, 41, 43, 47, 53, 59, 67, m. 71, 73. 7( 


^ Three 


1 


49 


" Four 


17 


23, 27, 33. 34. 35, 38. 39, 46, 51 , 55, 57, 58, (5: 






66^69, 74, 77 


.•! 4 : . Five 


1 


81 


£: six 


10 


28, 32, 44, 45, 50, 52, 63, 68, 75. 76 


Seven 


1 


64 


| Eight 


8 


30, 40. 42, 54, 56, 66. 70, 78 


^ Nine 


1 


36 




* 


48,80 


Twelve 


2 


60, 72 



Game Two is an extension of Game One with the tame rules. 

NOTE: Other activitks of value in developing factors and p'ime* are Factor Stacks on page 45 and 
I Sieve of Eratosthenes on page 41. 
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DIRECTIONS: Draw a straight line connecting each problem with its correct answer. Each d .e 
will cross a letter and a number. The number tells you where to put tHo laltcr in ti*n line of bo\t* 
at the bottom of the page. 



(8) 

® <r>.® 



<!> 



® 



<D 

® 

d> ® 



d> 

<2> 



® <D 



<D> © 



j 


2 


3 


4 15 


6 


7 


8 


9 


io jii 


12 


13 jU 


15 


IE 








1 














t 

i 




_ 



1? 



A 8 

41 



DIRECTIONS: 

Shade in each box which contains a multiple o! the first number in that 
row. Be sure to use pencil so you cnn erase if noessjry. 

YOU WILL END UP WITH A PICTURE OF SOMETHING YOU SEE 
EVERY DAY PLUS THE NAME OF THIS THING' 





5 


4 


6 


8 


10 


12 


14 


16 


18 


19 


21 


20 


j 22 


24 


26 


28 


30 


32 


34 


35 




i 15 


18 

1 w 


20 


25 

JL v 


26 


32 




HO 




in 










4/ 


54 


co 


/I 


CO 

DZ 




55 


62? 


: 15 


17 


27 


30 


32 


35 


49 


42 


3! 


3B 


45 




63 


56 


64 


1 58 


71 


170 


83 


72 


81 


92 { 


1 20 


25 


30 


35 


38 


40 


42 


44 


39 


45 


50 


55 


63 


02 


65 


66 


68 


70 


74 


75 


80 


85 1 


8 


5 


6 


9 

W~ 


12 


.15 


18 


21 


"24 

>»«•■»•■• 


27 


23 


I 3 ' 1 ) 


30 


33 


3d 


39 


42 


45 


4S 


51 




— < 


"a" 


Sad.. 

12 


V.'\ N 

16 


ft •..>,'■ 

13 


20 


15 


f 1 . '.. ' v < • . 

• W* . : 

22 


• '** 

v *\ *.'.\ > 
**• 

24 


"//•'/ 

>>*•' ■ 

25 


32 


: ./ 


36 


40 


42 


f 


48 


"so" 


. 

52 


56 


58 


80 


64 1 


16 


15 


18 


20 


24 


25 


27 


32 


36 


40 


4* 


43 


50 


154 


56 


57 


58 


64 


63 


70 


72 


75! 


12 


15 




18 


22 


24 


27 


28 


30 


38 


42 

J 


44 


48 


54 


- — i 
58 


60 


66 


70 


72 


75 


SO 


84 


90 1 


"hi 


20 


21 


27 


28 


30 


32 


35 


43 


42 


5C 


54 


43 


55 


60 


58 


62 


63 


64 


65 


6S 


70 j- 


4 




20 

... ! 


22 


25 


30 


34 


35 

, i **** i 


33 


40 1 


43 


45 


0<. j 


Wj 


55 


60 


83 

vr>r * 


65, 


70 


72 




/ J i 
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DIRECTIONS; 

Draw a straight line connecting each problem with its correct answer. Each line will cross a letter 
and a number. The number tells you where to put tK letter in the line of boxes at the bottom 
of the page. 

® © 

: ®® ® 



9 x 10 ■ 

9 x 100 ■ 

9 x 1000 ■ 
100 x 87 ■ 

10 x 87 ■ 
1000 x 87 B 
540 x 100 ■ 
540 x 1000 B 
100 x 100 ■ 
100 x 1000 ■ 
562 x 10 B 
100 x 562 B 
562 x 1000 B 
80 x 100 B 
1000 x 80 » 
935 x 10 B 
100 x 93b B 



® 




16 



© ® (E 



® 
® ® 




K 
B 

9 
B 



® ® 



S 9000 
B 870 

n 10.000 

54,000 
5S20 
8700 
502,000 
9 90 
B 93,500 
H 540,000 

a 9oo 

9* 5G00 
9350 
5G,2C0 
9 100,000 
9 80.000 
N 87,000 



9 

9 



3 



iU 



12 



13 



W 15 



| I'D 



177 



A 36 



;i|vv • V "n«nir I thro- **i 'i 1 mo* in onvr, .'i 
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Mir!" :i ;. J ;»ti.i ••*c:i ; ■.r.vr wi • ! wr*t»- ^ ,n rSl tri.wr 
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Each room in this maze contains a nu:» 4 ber. 

Twelve oi these numbers are the correct 

mm, to the problems below. 

Work any prohlem and find your answer in 

tha maze. CIRCLE thf answer. 

Keep wot king problems until you can draw a 

path to the treasure room that goes ONLY 

through rooms containing correct answers. 

(It might not 90 through all of the correct 

answers.) 




Do'iblr i)ice Holl - fc/itcr the numerals frorr. 1 thru n 
in th(i ^9 nqunrec. Kach student m;*y enter as many 
of esch numeral as he. wishes. Roil two ;iico and call 
out the na^licr on each one. Each rtudent may then mark 
out one or two of hit- squares. Th* first person to mark 
out seven in a row horizontally, verticafly, or diagonally 
in the winno". Time permitting you may continue playing 
nnd have moro th*n one winner. If ther« in still time 
plav blackout. The winner is the first person to have 
their enrd completely filled. 

Sum Roll - Knter the numeral 8 from 2 thru 12. Each 
student fills in his own card with as many of each numeral 
an he chooser,. Roll two dice and have the children 
compute the ram. They then mark out any one number equal 
to that sum. If they cannot mark out a number they wait 
until the next roll. The winner is determined the same 
as in Same I. 

Product Dice - (1, 2, 3. 4, 5. 6, 8. 9, 10. 12. 15, 16, 
.IP, 20, 2U f 2f, 30, 36). Enter in the 49 squares as many 
of the above numbers an you wish. Roll two dice and have 
the students compute the product. Crofjs out only one 
product at a time. The winner is the same as in Came 1. 

Fraction Tim* - E^ter in the square* any fraction with 
1 thru ^ in the numerator and denominator. 

e.e. 1/6, 2/6, 3A. */3. 2/5. 1/1. 
Roll two dice, choose one for the numerator and one for 
the denominator* Studei.ts m*rK out one square containing 
the number rolled. 

e.g. You roll 3/6, students -may mark out either the 

3/6, tEe" RA, or the 1/2. Or you roil l/5. students 

^an mark out only the 1/5. 
Winner is sana as in ^ame I. 
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Factor Maze 



Start 



Prlwsa 



5 


4 


1 


41 


52 


48 


58 


46 


1 


2 


8 


36 


63 


70 


60 


>4 


6 


11 


12 


14 


3 


7 


24 


25 


35 


9 


13 


19 


15 


23 


21 


22 


44 


40 


10 


16 


13 


20 


29 


IV 


56 


62 


38 


54 


39 


33 


26 


3? 


61 


72 


80 


& ■ 
i 


55 


32 


43 


27 


45 


92 


50 


| 90 


42 


30 


28 


10?. 



SUrt 



Finish 



Mov<i from "flUirt" to 
finish by following j 
puth of factors* 



Factora of 3 



3 


4 


32 


46 


• 100 


141* 


[AJ 


1 

45 1 


321 


2 


11 


58 


70 


22 


99 


55 


7 


9 


51 


23 


42 


5? 


44 


90 
_. 


23 


1.3 


17 


69 


19 


72t 


26 




34 


30 


5 


59 


37 


1? 


25 


27 




60 


38 


8 


53 


93 


29 



20 


\~— 


50 


66 


40 


10 


41 






[ 3d 


47 


50 


80 


48 


14 


16 


•J 



.'• irii zh 



ERIC 



49 



J 



ft 



$ 



10 s 



3 



Each student in the class is given this sheet. The leader 
calls cut an operation and it cucber, l.e, wit. P. Hach ^ 
student places this information on lino one below. Upon doing y 



1 



this he immediately begins placing the answers in lane *1 as he 
travels around the track. He nest use the nusbers listed next 
to the inside track as part of rach operation. Tne winner 
finishes first with the correct aaswrs. 



1 



0 



/ 



h,| « 

ERIC 



•v« 1 >.» -;>*■'.. 



$ // J f 



'7 



SJ'UMtitNA i ;o/\r$- 



Instructions: Nunhi r combinations -opear in the irrid vcrtica lly , 
hori7'Hit.il ly, and di. ;onally. If yc u t.':.;...iiuc t!u» 
grid flusnly you wiJ 1 find hany of the KinIt .acts 
lor addition, Mjhlrac t.ion f mu 1 tipl icat ion . and 
division. Sec how many you can find J" (Insert thcr 
correc t si«n ol operation and tho equal .u:a.} v, 
Do no t overlap. 



*3 9 3 6 81 60 ? 12 io «?7 



3 35 l r * '* 72 <t 2 30 ^6 3 hh u(, 



3 • V2 17 H ? 6 i>2 



^(1 



15 5 10 9 12 5 23 ; n 17 3< W, 

72 38 3 36 6 6 U 27 31 5 1 

B 80 '* 20 11 7 h 9 3o ? 

7 13 12 32 35 1Q 83.6 18 -3 

32 33 2B h ? 6 ti 19 ?i 5 

58 ie ao 3* 3 7 21 ?fi 3/ u 

?U 5U 37 ^3 13 JxQ c; ? ;> n 



